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Dose-response relationship of inhaled agricultural chemicals
in farmers and animal experiments
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There are few investigations concerning the cumulative foxicity of agricultural chemicals by
repeated inhalation. In this study, Wistar male rats were exposed to methomyl powder (mass
median aerodynamic diameter (MMAD), 4.4 um) for single 4-hr exposure, or for 4 hr/day, 5 days/
week for 3 moenths and fenitrothion powder {MMAD, 6.2 gm} for a single 4-hr exposure, or for
2 hr/day, 5 days/week for 3 months. The average exposure concentration was controlled by a
dust generator consisting of a continuous fluidized bed with an overflow pipe and a screw feeder.
After the repeated exposures, plasma and red celi cholinesterase activities, and lipid concentra-
tions of the rat lungs were measured and histopathological examinations were performed.

For methomyl powder, there was no evidence of cumulative effects on the red cell cholin-
esterase activity, histopathological changes and lipid concentration in 3-month repeated inhala-
tion, On the other hand, there were also no evidences of cumulative effects on the histopatholog-
ical changes and lipid concentrations in 3-month repeated exposure to fenitrothion powder. But
the plasma and red cell cholinesterase activities significantly decreased with the increasing of the
exposure time, and the former did not recover to normat level after the one month of the 3-month
exposure to fenitrothion powder.
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Fig. 3. Fluidized bed generator.
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Table 1. Exposure conditions.

Run No. 1

3 4

Aerosol

Methomy] (Lannate)

Fenitrothion {Sumithion)

Exposure period 4 hours 3 months 4 hours 3 months
Sacrificed {ime 0,1,2 4 and 20 hr 4 hr after 3 mo 0,1,4, 24,48 and 4 hr after 2 and
after exposure exposure 70 hr after 3 mo exposure
exposure and 1 mo
clearance
Dust concentration 9.9 14.8:+42 95 124+64
(mg/m%
Total exposure 4 260 (4 hr/d, bd/w) 4 74, 116 (2 hr/d,
time (hr} 5d/w)
Dust aerodynamic 4.4 6.2
median diameter
(prm}
Geometric standard 2.9 1.8
deviation
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Fig. 4. Dust concentration in exposure cham-
ber monitored by digital dust indicator.
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Table 2, Organ weight of rats exposured methomy! and fenitrothion and controls in Run No. 2 and Run

No. 4.
Exposure Body weight Lung Liver Kidney Spleen
RunNo.  Groups e (@XSD)  (g£SD) (g+SD) (g£SD) (g+SD)
2 Control o 10 343:%20 1.2%01 7.0£0.5 1.9%02 0.7£0.1
Exposure 3-Moexp. 10 315422 13402 6.6+0.7 1.9£0.2 06+0.1
4 Control — 4 456+ 26 16%01 11.8:0.3 2.8+03 0.9+02
Exposure 2-Mo exp. 8 442126 1.6+0.1 104%1.0 25%0.2 0.8+0.1
Control e 4 502+40 1.7£041 126%0.7 2.8+0.1 09%01
Exposure 3-Mo exp. 8 481:+20 15401 11.5%0.6 2.8+02 0.8+0.1
Control — 4 517118 174201 12.0£0.8 2.8%0.2 0.8+0.1
3-Mo exp.
Exposure and 1-Mo 8 51926 1.7x0.1 13.2+1.2 2.84+03 0.9:+0.1
clearance
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Table 3. Cholinesterase activity in Run No. 2 (meanS.D.).

Control (n=5)

Exposure {#=25)

Plasma
Red cell membrane

0.547+0.078
0.167+0.010

0.392+0.037 (p<0.005)
0.154£0.010 (0.07 <p<0.08)

Activity is expressed as gmoles acetylthiocholine hydrolized/min/mi (plasma) and gmoles acetyl-
thiocheline hydrolized/min/mg protein (red cell membrane).
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Fig. 10. The change of ChE activity in chronic
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Table 4. Lipid concentration of rat lung (Run No, 2).

Groups Triglyceride (mg/g lung) Cholesterol {mg/g lung) Phospholipid (mg/g lung)
Control 11.4%18 5.8+0.3 21.4%03
Exposure 02+14 6.0+0.2 206*15

Values are means and S.E. of five rats.

Table 5. Fatty acid compositions of lung phosphatidylcholine (Run No. 2).

Groups 16:0 16:1 18:0 01 18:2 18:3 22:6 Others
Control 47.2 7.2 7.0 117 1.0 0.3 5.1
Exposure 45.0 5.6 12.7 10.7 0.5 04 5.2

Values are means expressed as a per cent of the total fatty acids.

Analyses of pooled lung are from five rats per group.

Numbers before the colon represent carbon chain length; those after it represent the number of double

bonds.
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Table 6. Lipid concentration of raf iung in Run No, 4.

Groupes Exposure Triglyceride Cholesterol Phospholipid
period (mg/g lung) {mg/g lung) (mg/g lung)
Control - 12.2+2.5 6.6+06 219+14
Exposure 2 months 87+1.1 6804 203%1.0
Control — 7.6%1.2 6.9x0.1 234+18
Exposute 3 months 10.6£0.6* 6.7+0.2 24.5%1.1
¥ 5<0.05
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